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(54) PRODUCTION OF POLYOLEFIN 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a process for the 
production of a branched polyolefin comparable or 
superior to conventional polypropylene polymer in 
physical properties and having high melt tension and 
excellent resin compatibility. 

SOLUTION: A polyolefin composed of an olefinic 
macromonomer and one or more comonomers selected 
from a 2-20C a-olefin, a cycloolefin and a styrene 



compound is produced by using a catalyst composed of 
(A) a catalyst component containing at least one kind of 
compound selected from compounds of group 4 transition 
metal of the periodic table and (B) a cocatalyst 
component. The olefinic macromonomer satisfies the 
requirements that (1) the weight-average molecular 
weight is 200-100,000, (2) the ratio of vinyl group in 
total unsaturated terminal is s 60% and (3) the content of 
ethylene or propylene is >50 mol.%. 
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^/W- 4 -m^/W yf-/V) -^3xr>A^f;l/ 
t£¥<D2 9 4-#LW&W, rac-^f/^yi/V- 
tf*-l- (4, 7-v^yf;W ^^/i^) -^nx 
^A^^uyK, rac-1, 2 -ni^ ^^/u- tf * 
-1- (2 -y ^/^-4, lyf^/V) - 

*y;\,n^*;j*W a ]) K, r a c -i>^^/l->y W^- 
tr*-l- (3, 4, 7-hy^f;Wyfx;v) -v> 
;^i>A^ny K, rac-1, 

40 -If* - 1 - (4, 7 ^/V^ --y/lo=2 

^!)^py F, rac-1, 2 ^vMVV- tf 

*- 1 - (4, 7 -v^^^/W^^— /l^) -^3^9 
A^pyK4^4, 2, 4, 7-teXte 

3, 4, 7-^egl^, ^^f/UV^^/V- tf*- 
1- (2 -^^1^-4, 6~^y/Pi:Vl-ryrx 
M --y/U=2^ VMs-s? n y K P V 
^/V-tf*-l- (2-^^-4, 
tf/^-O-x— /w) -^3^i)A^py K, r a c- 
^f;vi/7^^-^-l~ (2-^^/U~ 4 t 
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y K, rac-l, 1 - (2 

A *J9 ay K, r a c - ol^/V*/? :/vMVW 
-tr^-1- (2-^/^-4, 6-^y/Pf;W 
>^^-/l/) -^^^nDK, r a c -7^ — 
/Vt^/Vl/^i/i/^ 1 - (2-;<^vv— 4, 

y K, r a c - i^^ f 7 y ^>f;v- if ^ - 1 - 
(2, 4, 6 - h y y ^VW>f yf-;V) -v?;w^-^^ 
^^nyK^Jf0 2, 4, 6H&«&#s rac-i^ 
^-/WiX^^^/V-tfx- 1 - (2, 5, 6-hy^^ 

5, 6 v ? ^^/v->^^^/v-^- l - 

(2-^^/1^-4, 5 — O^sf is*?— As) -y;V^i — *7 

- (2-^^-4, 5-^y/>fyf^) -vVv^ 

xD^oyK, rac-^f/^^/f/V-lf 
1 - (2-^/^-4, 5 — <^3/>f l/?^;V) - 
^^?A^py K, r a c -r^^/W^^A'v'^ 
V^/W- tf^- 1 ~ (2-^^/W^4, 5-^^y>f 

rac-^^^ 
v^-f /V— tf^— 1 - (2-^^/U—4 9 5 — 'O'sZ-f > * 

-CR*,-CbH4-i) 
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RSY 1 ; 



C R 5 u C s H 4 - u ) 



[oo2 8] ^m£tizfc&®*tc\tt<Dffim#&mf 

fr<<m, ^/W^fr^Xtt^XIR^, R 5 t -C 5 H 
^x^;H, tROuttl-4©l»**t. rr-C, 30 

5o R 6 ra*3WK-?\ ^Ui3& 1-20 ©r^^KXB 

6-20©ry — /US. T/l^WT V — fr^g b 
n^V^, ^^l-2 0cDT/^/v*, «**6- 

2 o or y — /ws, t/v*;vt y — /^S5g u < «r y — 40 

7^T/U^r/UMX\^^WC 1—20 ^)7/V3 3f v-SSttf 
[0 0 2 9] _h|B-^(HI-a) j£*5tt£Bife 

Zsfu^^fZ?^—/^; 1, 3— S^*^/i'v'^P'<>' 
; 1, 2, 3-fy^^;^n^^ 
31^/1^; 1, 2, 4- hV *9~/Uls?vy<>?i?3L—>%50 



->^3-i>Ai;^yK, r a c -/^^ 
>T/U-lf^-l- (2 - ^^VW- 4 , 5-^V;/>f yf 
-^;V^ni>A^ny K, r a c-v^^VWv' 

7y^^-a- i - (4, 5 --o-yv >^~^) 

-i?/)sn~i?2±-J? pr y K, r a c-^f/^yv 5 
-Y/V-tf^-l- (2-^^/V-a-^^/U-a-r-fe 
W n y K, r a c 

-y^—/V^^;v^y^-J^;v-\fy\- l - (2-^ 

y K?ijf^y^ yf^/HXttrtt7 h^f yf^ 
[oo2 6] $e>i;i, ±e-»* (iii)cd^-c. w&m 

LTfcfc. ^Jx.tf-^(III-a) 
[0 0 2 7] 
Ut3] 

4 

^X 4 

X!I^£bTF, CI, Br, l,^itl-20O7 
tvirjvm, kVX* f/H, ^^S, n - :/u tf/vS, 
^y^nf/lxS, n-^f/US, ^^VV-S, 2-^ 
7V^^ri//VS, ^*^C1 — 2 0<DTfr^*ci/&b Lt^ 
h^rVS, ^h^riyS, ^P^v'S, /b^r^S, ^ 

xy^i/S, Mt6-2 0(D7y^-;H, r/y^/^r 
y — /v-s^ Kitry -;yr;y^^s ^tt7x =^ 

tt^o -OJ: SftHttSCttll- a) ©fk^ftitttt, 

Mtf^f/^yy vyt^ (2, 3, 5-hy^f;y 

(A- 4) (A- 4) (IV) 

[0 0 3 0] 
Ms 4] 

A 2 - B 

1 I • • • (IV) 

L — M* - X ! „ 

[0031] m 2 \*mm&mm4mm&&m& 
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Sr^U AM«#^I13, 14, 15&t;i6 
E«£f\ * «©BttM^^*»»*U n 

VvCfciV^ ] tt$il5tOTJ)5o ±IB— (I 
V) tC^T, M 2 £LTI3:^>\ ^ 
7~VJ»tiim?hfoZ>o A 2 £ LTfiS i R 7 2 , C 
R 7 2, S i R%S i R 7 2f CR T 2CR 7 2, CR T 2CR 7 2 
CR 7 2, CR 7 =CR 7 , CR 7 2 SiRWIiGeR 7 2 
ifimfbfr. BiLttt-N (R 8 ) — , -O-, -S 
-P (R-)-dS*W *>;ft,£ 0 ±IBR 7 f**^^X 

r*2 offl*-e^#*^is j f-Sr i t>oT/v=¥/K ry-;v, 

l-l 0(orM;^L<li^»6-l 0(D7y-;v 
5 *\ Xttl«*b< tt**uK±©R T fc 3 om 

2 o <D7;v^;vS, 6 - 2 o or y — /um. T/v 
*/ut y -/umm L < iST y ^t;^;H, l 

i dS-e^ 5o n teJiiSM 2 ©JBHHffii;: J: 9 SHM-ft 0 - 30 
6 <D**re*> *K n * 2 CliOW^ttKBftOX 1 ttHJ— 

[0 0 3 2] ±BEM»S*; (IV) -e^$tt^31«^JS«f*: 
fc&m<ota> * LV^J t bTf3\ ( t ^ K) v 5 

i/7 ^v^^ n y K, ( t --f^tvr ^ K) >^ ^ 
/V 77V— t? 6 - n^^i^crvw) ^7 

7^ y^7;^ y h\ ( t -^tVKT 5 K) v?* fvi/ 40 

VS?* a y h\ ( t - ^f;V7 5 K) S?* tVW 
(7^ Nt^t^- 77 6 -v^ u^^v^-yW) 
^3 ^i^^a * K, ( t ~^f/W7 ^ K) v 5 ;* 

(-7° h7^f/V- 7} 5 — v^^/V) 

^v^y ;vjr V h\ ( t - y^/ur $ K) v>t< ^ 
(^h7^^7W-7? 6 -i/^n^^^^rr.^/V) 

K?M h\ ( t -~7^/VY% K) v^tW 
(7" h7^f/V- 77 5 -v^ tfO^S^t^yk) 
Wy^PW K?>f h\ (t -7*^7^ K) S?* 50 
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T^/W h y^^A-- 77 6 -v'^P^y^yx^/V) V 
^^^v^^vK ( t -^f;w7^ K) v^tW 

7^ tVW^ p!)K> ( t -7<?;VT S K) v^^ tVP 

(7^ h ^/U— 77 5 — i/y* t3^y^yx-;l/) i/^ 1/ 
f-jris&x.f-A'* (t-^f^7^ K) S^^vw (y^h 
7^f/l — 7j 5 — n^^S^n^/w) Z/Jl/^pls 
y^n^lM* h\ (t-^7^ K) S^^A- 
(x hvM^A'- 77 6 -i^ n^V^^—zW) 
?-9>*J (^;vy^f;V7^y) ^:yvVK ( t 
f/^7 S K) tV^ (^b^^^/V-T? 6 -^^^^ 

^9>^9> (in) (^-ywy^^^/wr 
^ J ) ^^v^/K ( t -^f/V7 ^ K) v^^^/w (t- h 
77 5 -v-^ i/^v^^V 
(N-y^-N-7x-;V7 5 ^) . (t-^/V 
T^K) i^^^/W (^b^^^/W-7j 5 -iX^n-<^^ 

v^/w^ ay R ( t -7*f-;P7 ^ K) i?* ^ (rh7 

(in) ^ n y b\ ( t -^f;y7 ^ K) ^/w h 

^^T^/V- 77 5 d^V^i^rc-/^) 

>vW n y Kx ( t - 5 K) h 9 ^ 

77 6 - a-O^^n^^/^) - 1 , 2-x^y^/v 

7^ yy^ n y k n (^ f/^7 ^ K) (v" h?* "f'/v- 

n* -i/?v<i/?V'^^;v) -1, 2-^^iM 

n y K> (xf;V7 ^ K) (^ b *7 * ^/v- 
77 5 -*s?v2'<>'?i?=.^/i') -1, 2-^^^-f/w 
f^yy^yK, ( t Y) (Th?*?- 

p y h\ {^/UT ^ K) (7 1 h 9 P< 7^7 V- 77 6 - */9 

v^/WT ^ K) t°7V (r b7^ ^/v- 7j 6 - 

>^i^m-/w) y^yf^y^ay K, <c? ^^jv? 

t^7^ K) v^^^/v (rb7yf/y- 77 5 

^^^-/v) ^y^y^y^ny R (t-^ 
;i/7^ K) i^^^/w (>f^-/v) v-^^^v^ei 
y K, (t-^rSK) ^^/v (l-^^^r- 
2, 3, 4, 5-x h^^^/Vv-^ o^v^i^^/l-) 

^^^^^^pty k> (t-^/v^r^ K) 

/V (l-^^^T-3, 4 — i/^^^/Wix^ a^O^v? 

m^/v) y7yf?y^^py K, (t-7*f;yr^ 

W a y b\ ( t ~^^7VT ^ K) ( 1 -5#9 

-2, 3, 4, 5-7^ h7^f/^y^P^y^^^ 

/v) i/7yf^y^ny K^^WbttSo r^e> 

K) v^^t^/W (7" h^7<7^/V- T? 6 - v-^ n-O-^^ 
^/v) n y K> ( t -7*^7 ^ K) 

i^y^/W (7" h7^f^- 77 6 -v-^ n-O^i/^c^ 
/P) y^y^y^n ^ b\ ( t -7*^75 K) ^ 
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[00341 (St, M'Uf^y, vVv^-^Xt* 

^-rm^sotfd^sfitvfcis^-efcoT, a s 

te©IE#^£*U X 2 as}g$:fc54§£\ IggcoxMS 
dat-et>S&o-cv^-c{>J:<, i&<ox 2 , e\ e 2 x 

-cv^-ct,j;<, m<oY\ e>, e 2 xw:x 2 t$gfilb 

TV^Tt»J:<-. A'&TXA/{*-o©ffi#^&iNf-S--r5 
lf©»l^ot, ££i$H!fSc 1-20 CDRfbfcsJfS, 

mm& i~20 ©A 0 y v-&*^b7K^«, Silf-^r 

y/uT^^^mm. xx-smm. -o-, -co 

-S-, -SO,-> -Se- — NR a — % -P 
R 24 — > -P (O) R"-> — B R"— Xfct— A 1 R 24 

-&^u r m «**^, ^vy^m?.. mmmi~ 
2 o co^t^nts, mm®. i~2o y^smmit 

f>±V\ qfcfcl — 5CO^"C C (M'(D^«) -2] 
§r*U r }*0 — 3»S^:Sr^-ro ) 
JR-fk^ (KIT, rl$g««g*t»t5it^fc 
5, ) "CfcSc 

[0 0 3 5] _h|E-^ (V) K^T, M'te^* 
—sum, Hfe/fyr^S, ^rov'^ a^o-^v^^ 

(-no , ks (-po . fcit*.mm t> 

CR — , >C<) XWW*^** OSiR- >S 
i <) (fit, R«***fc(*^^ 1-20 <Dmt*- 

fcIE#^£*U A ! 2 2 ctfA 4 £^LT#M»«jg£J§^ 
LTV^ C E'.RtfEMifcaSVMCHa— CfcUft 
oTV>Tt>J;V\ ^CDE'.K.tKE 2 t Lttt, WW^t 



^ [0 0 3 6] X 2 ^$^5a^14Baffi^<0* 

fW* t br A B y ^jst? , i~20 (D^-fH* 

*S, MScl~2 0©7/^^S, ^^C6~2 0 

©Ty— ^ii~2o©7sks, mm 

tl~2 0©W^fS, Mftl~2 0©*^7^ 
KS, ^ifilgc 1-20 o^/V7 ^ KS, 1-20 

2 , E 1 , E 2 XI*Y' £SM8LTV>-Cfc«fcV\, —75, 

E 2 xt*x 2 i$g«brv^r>bJ;v\ a'Rxj^a 

[0 0 3 7] 
[<fc6] 



30 



40 



R 



R 



1 a 



[0038] (r 8 x.wnzivetbTkmBji.'f-xK.m 
mmi~2o<omik*.mm-e. anbteitfrwz.m—v 

^/£L-CVvCt><fcV\, e«l— 4(DS»Sr*-r c ) 

^ofy^vS, ^n^i/JryS, 1, 
a^->l/yS, lf-y7*>-S (CH,=C=) ^ifSr 
i:^-C§:So ihfcO'l'-?. ^^w>-S, 

ws^-f y^nt-y^vsasfrjg-r^fcs, r©A' 

»Xliti-fvf=/v»tfc5i^ > A' 25.U?A 2 co$S 
fllScO*S-&tt, (1, I' ) (2, 2' ) -MXiffiMX* 

hoXhXK. (1, 2' ) (2, i' ) ri*«s-e 
fcottJ:v\ rco«fc5^-^* (v) x-$t£frz>W& 

&mit-&®lWX\%. -j«SC (V-a) 



[0 0 3 9] 
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• (V-a) 



[0 0 4 0] ^&£tiZ-M$mWl¥xi'?K'<>*i? 

V\, ±|S-^ (V-a) l£*^T, M 3 , A 1 , 

A 2 , QRXfi\*.±W.kmWhZ>o XM*a£r^fe<D 

•CfcS*oTV^t<fc<, ffiCDX'XteY 4 i^ffitt 

i^TfcJ;^ ^i(DX 6 (oMcW-Wb LTf3\ — (v) 

lti*, (v) ©Y^RBa-ew^ufcfcofcra 20 

mm$k 1-20 ^nyy^ft^S, MXtSsHf 

^**J^ J f•^V^^^^^-efe^ 0 R 20 -R 2 * 

[0041] r <Dr.mmmm v^t^o? 

(1, 1* ) (2, 2' ) 2l*Wt; (1, 2' ) 30 

(2, i* ) -m$&ffiM<D^~rti-?hoxt>£\<\ 

-«* (V) ^*S4xSS^&JB>fb^«90A#:^JiUT 
f*. (1,1* -^^v^) (2, 2* -m^i/V) - 
tr* (yf l^f^;V) ^^^^pij K, (1, 
2* -oq^v^) (2, 1' -xfi/y) - tr* (>f > 
f^/v-) ^^^^is^ny k, (1, 1' -y^w 
(2, 2' -y^l^) -tr* (^r^-/w) i/yu 
3^^ny K, (1, 2* -^W^) (2, 
1 ' -y -tf* (-Oyt-M v^/^^^^ 

^pJK, (l, l' — ry^nfyfy) (2, 2* 40 

— Y e'DfV) -If* (-f Vt^/W) i^rs^ 

A^nJK, (1, 2' -^y^nt°y^V) (2, 
1* -^y/n ^» -tr* (4 l/y*~;V) Z?/U^ 
^?V^nyK, (1, 1* (2, 2* 

-^^^ - tr* ( 3 - y ^/w^r i^f^;v) vvp^ - 

!>^DyF ( (1, 2* (2, 1* - 

^.^-i/^) -tr* (3-^f;Kyf^) v?/k^^-r^ 

A^pJIK, (1, 1* -xfi/y) (2, 2* 

-tr* (4, 5 -^<y/^ i^f-/u) 

^DJK, (1, 2' (2, 1' - 50 



l/y) -If* (4, 5 --O-y-f l^f-)V) 
^^p!)F, (1, 1' -^V^) (2, 2' 
-rr.^wv) -if* (4 - ^r y :/n tVW yr^^) 5? 
y^n^^nyK, (1, 2* -m^i/V) (2, 

i' - 1** (4-^ry/ntvwyfx 

/L) ^a-^oUK, (1, 1* 
(2, 2' - tf* (5, 

^^J^py K, (1, 2* -ac^W 
» (2, 1* (5, 6--J*^/U 

J^—tV) ^3^W^n!IK, (1, 1' 
^W^) (2, 2* -ac^V-:/) -if* (4, 

y^nif^^^/v) ^/i^~^Ai^ny k, 

(1, 2' -m^W^) (2, 1* -If* 

(4, z-^yT'ntvwyf^) ^i/^^^A^ 
^nyK, (1, 1* -xfi/y) (2, 2* -^^i/ 
» -If* (4 -7 zsl~;Vs{1/>t~;V) it/Vzz — VJ**? 
? & V K, (1, 2' -a^V^) (2, 1* 
>-) -tf* (4-7x^Myf^) i?/V=i- t>Av> 
^nyK, (1, 1' -:x^w>0 (2, 2' 

-tr* (3 - ^f 4 y tVK yr^ 
;v) i//u=i~VJ»i/?X2 ]) K, (1, 2' 
(2, l' ~^u>-) -if* (3-^f;w-4--fy 

t:Vi^ i^r^/u) i^/^^^^P y K, (1, 
1* (2, 2* -ni^l/^) -tf* (5, 

6-^<y^yr^) i^/vn^T^Ai^^a y K, 

(1, 2* -xl^-UI/) (2, 1' -tf* 
(5, 6 --O^^T^A-) ^3^!>^ny 

k, (i, i* -^^w^) (2, 2* — ry^atfy 

-tr* (-f^—A-) vVUri^Av^ t3 y K, 

(i, 2' -^v^) (2, i* ->r y^ntf y-7* 
>-) -tr* (-f ^^^A^nyK, 

(1, 1* — { y7vWr» (2, 2' -31^1^ 
V) -tr* (4 l/y T =-;l') i/;V3^r)Av^^ n y K, 

(i, 2' -y^v;/) (2, i* -tr* 

y^^/u) K, (1, 1' - 

y (2, 2* -ac^l/^) -tr* 

/w) vVw^- r^v^a y k, (i, i' 
(2, 2* -y -If* (4 yf^/i-) - 
!)A^nyK, (1, 1' -y^W) (2, 2' - 

^ y^nif y t^>-) -tr* (-f ^^-/v) ^n^r)A 
^nyK, (i, 2* -y^v>-) (2, i' — ty 
t°y ^» -if* yr^/^) 
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ny K, (i, i' -fy/a^yfy) (2, 2' - 

-tf* (^f yf^/H ^3r:^^n|) 
K, (1, 1' (2, 2* -y^V-^) 

x^/v) ^/i^-T^^n y K, (1, 1* -4y7 
pfyfv) (2, 2' -^y/n^yfy) (3-^ 

^-r^Av^^ny K, (1, 1* -^nfyrV) 
(2, 2' -^ntfy^v-) (3-^^v^n^:/* 

nyK, (1, 1* -^Vls) (2, 2* -^^W 
>-) -If* (3 -t^/V^P n^V^ v^-/]/) v?/^ 
^!>A^nyK, (1, 1* (2, 2' 

yW) ^;V3^r^A^Py K, (1, 1* ->f V^H If 

y^>-) (2, 2* -if* (3-*^/^ 

? u<<i/fri?^~/u) i;/^^^^^ n y k, (l, 
1* (2, 2' —fy^nify^^) -tf 

* (3 — ^^Vl^^ a^<>-^ i/m^/v) 

^nyK, (1, 1* (2, 2' -y^W 

V) -if* (3-^f;Vv'^n/<>^^x^;i/) v^/v^ 
^W^nyK, (1, 1' (2, 2' 

-.f y Notify -If* (3-^^/W^a^<^^ 

v?m-/v) ^n^^A^py k, (i, i' ->fy 
/nfyf^) (2, 2' — fyyrnfy^) -if* 

nyK, (1, 1* -^V-^) (2, 2' 

V) -If* (3, A-i/t^/V^pv^lsp^^—tV) 

^^^i^^oy K, (l, i' 
(2, 2' -^fy^Dt'yry) -tf* (3, 4-v^ 

(i, i' -y^u^) (2, 2* -^i^y) -if* 

(3, 4 -i/^f/^^ a^<^^ v?^.^/V) ^a^!^ 
A^nyK, (1, 1' -^M (2, 2* — r 
y^nlfy^V) -If* (3, 4-^^^/Wi/^a-O- 
^^^./v) ^^^pyK, (i, i' ->f 
y^nify^» (2, 2* — ry^nt o y^v) -if 

* (3, 4 — v^^VVv^ 

W^nyF, (1, 2' (2, 1' - 

^fvy) -If* (3 -*?vv->^ n-^^^i^oi^^) 
y K, (1, 2' 

(2, l* -4 y^ut-y -if* (3-;*?vw> 

^ n^O-^v^-A-) ^/Wa^-k^uy K, (1, 
2' (2, 1' -^^W^) -If* (3-* 

R 11 

1 - O — (r- A 1 - O 



K. (1, 2' -y^U>-) (2, 1" --fy^ntfy 
-If* (3-^^/V^>^n-<V^^rc^/W) 

^?A^py k, (i, 2* — fy/nt o yfy) 
(2, i' — r y^ntry^x) -if* {3-y^;v^ 

^ p^<>-^i/m-/W) ^;l/3-r)^i;^py k, (l, 
2' -xfi/y) (2, 1* -^fM -if* (3, 

nyK, (1, 2' -^^l/V) (2, 1* — fy/n 
10 tf y ^V) -If* (3, 4-v^^^/Vi/^a^V^v?^ 
^/V) ^nx^^^^ny K, (1, 2* -^^V" 
» (2, 1' -tf* (3, 4-v^^/W 

(1, 2* -^V^) (2, 1' — {y^fvWr 
» -If* (3, 4-^^vW^ 
^nn^i,^py K, (i, 2' --fy/nfyr 
>-) (2, 1* -^y/nt'yry) -tf* (3, 4- 

20 i/xte^7~VMz.m&istch<D&m?z>z. b&xz 

[ 0 0 4 2 J JilB^&JIHt:^ ( I ) - ( V) f*, - 

* .Mfc^a b ^7- V Mt&®> b ^^^fflv^^» 

30 ilt i:»9^*b<^2 — 9 

5 ^e/v%. $ h b < 5 - 9 0 *§Nc0* 

[0043] *5swtc*5v>r, mm&mm4m<Dm&& 

Mib&bhVX. -hIB (A-l) - (A- 5) tit&ttl* 

we&mtt&m zm^zwrs, ^mmtvx, cb- 

i) r^^A^Mfc-S^ (b-2) ±MW&& 

^2it5 (B-3) tt±, tt±tt«JtW#^««ttJBtt 

#*bv\, _b|B (B-i) f&ft<DT/vii^yj*ir**/ik 
&mb Lttt, -^(VI) 

[0 0 4 4] 

Ms 8] 



R 



A 1 



R 



R 1 7 
R 1 7 



(VI) 



[0 0 4 5] Kf> #£b< 

»l-l2©7;^;vS f T/^^/i^S, ry-/H, 



r y -;P7;w^;H4 if ©tfHb*c*aS*> S v ^^^^ a^y 
50 iS^Sr^b, wtt¥*M-&flE«:SU 31^2-5 0. 0 
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>\ Xtf— (vii) * 
^ Al-O 



I 7 



* [0 0 4 61 

Kb 9] 
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(VII) 



[0 0 4 7] (5£*. R"XtfwttJ2i2-H&5£ (VI) 5 

ftiim t/w^/vt/w Sii'At** wm-s-m t 
ts*s, (s&mmteificsmzfrx^zig&Tk, am 

( CL'-R W ) ") . ( (Z) ) k 

( CL 2 ) "0 . ( CZD -) b 
(tct£U L'teM 5 , R"R 20 M ( , R"s CXBR" 
M'-CNfcSo ) 
( (VIII), (IX) L 1 fi£/W ^fiS, [Z] 

-fi, ^ffi^r^^ (z 1 ) (z'] r. 
r-e cz 1 ] -^mw^Tcmtc^-a-L-fcT-^-v, 

-rt£t>ib [M 4 G'G* • • -G f ) (~ ' t\ M' li 

mmmm, 5 ~ 1 5^^, l < 1 3 

~ 1 5^5c*^i-c g 1 ~G f \**ti,?iv*.mm?, 
^uyi/m?, Mti~2 o<DT/is*/vm, m.mw.2 

~4 0Oi'7;V^7 5/'S ) MI 1~2 0©7;1'3 30 

fem$c6~2 0O7y-;vS, ££iif|&6~2 0 
COT y — /W^-^f 7 ~ 4 0 ©7/l'*;l'7 y — 
^^C7~4 OCOTy— /WT/W^r/WS, 1 
~2 0<D^t3yv«^{k;7K^S, ^mttl~2 0COT 
j/S, * n^r Kg, Xtt^^ 2-20 

n Jg^^-fk*^SSr^-f- 0 G 1 ~G' <£> 5 *> 
2oH±*ss^UTV^fcJ:v\ ff* (( ^.L^JS 
M'om+m) +D ©ffl&&^1- 0 ) , Cz a D 

B£&l^£&o>g&<D*fm ( P K.) tfs-iOWT 

CD^ \sls*7- y h'mm$iX\±-7U^X<r y KifcRUVW 40 

©7;w^f;H, 6~20©7y — ;ug, TfV^jv 

T V — A-»XI*T y — /WT/V=¥;w*Sr* U R "RtfR 

■?i?^=./u&, 4 R ai 
te^iSt$: 1 ~ 2 0 ®T/l'^/vS, 7 y — jvm, Tt^/V 
T y -/w&XteT y — /WT/v^/wSSr^-To R^*? 1 h 



Z>j5W£W$>Z> 0 7;v5/'*tyiLm K 

[0 0 4 81 ^tih<oT/^s.=-^j>.^^t^m±— m 

(B-2) jfcfri: LTI*, _hlE^^M'fk'&-^ i: 

«tt/££^£r#5&if»;&a>ib, JSfcO-^S; (VIII), 

(IX) 
• • • (VIII) 
• • • (IX) 

ge{fc^£jjH-o htt CL'-R"] , CL S ] <r>^^ 

mmxi-^3(Dm^ amsi±<om^ b= ax 
a ) -cfcs, m 6 fi, mmwmm 1 ~ 3 , ii~i3, 

1 7^7£ig^tpfc<0-Cfc?), MM*, /lW8#igSg7~ 

[0 0 4 91 rrt% L 1 co^fijt Ltli, 
T, ^f^^y, T-y -^f;V75y, v 5 ^^- 

n, N-^y^/wT=y^ ( M)^f;w75y, hyrt 

f/V7?y, h y-n-7f;i-75v, ?t^/u^y^=. 
/vt%>, ify^y, p-^n^e-N, N-^f-/V7 
= yy, p-ihP-N, N-^^f^7= y >t£¥<D 
7 5VB, h y^^-/W5f;^7^^, hy7i=/V*^7 

^/v/iifco^xT 1 /^ r-fe h y /v, b y 

/v* if <D- h y /wg^C if £ W S r t 5. 
[0 0 5 01 R'^Jr^Jt LTttTK^, tf-^m, ^ 

^/ws, -o-^/vs, h y ^/ws^ifSr^Jf t*s-e 

i§\ R", R^co^^Ji: L"C«. v^n^v^v 5 ^^ 

i^i^S, p-hy/ws, p h^r'>-7^=/vS^if 
Sr#{f^r t^-C#, R a ©*^ji: UTJ*^ h77x 

=/^7-fy, 7^n->r=^, ry/K p<^y/w^ 

Li, Na, K, Ag, Cu, Br, I, I.&if 
&mf M 6 (OMrfcfflk l^X\~t^ Mn, F 



(14) 

25 

e, Co, Ni, Zn^^W6-^^#5o 
[0 0 5 1] [Z 1 ] 1-fcfct> [M 4 G 1 G 

2 • • -G f ] tCiSWr, M 4 <DJMfc#!lt UTf*B, A 
1, Si , P, As, Sb#£\ 0*L< teBZWA 1 

jWSrrfeft*. G\ G 2 -G f (Z)A*«i:tT 

i/Sitt^h^S, xb#i/S, n-^b^rv-S, 

n-^nfcVwS, -YV^Ptf/l'S, n-^f/H, 10 

>ry^/va, n-^^^s, n-^av/v*. 7 
^-/^a, p - h y /PS, ^<y^s, 4 - t -y^/v 

y^tU7 5/*, &3f, 3^m, -^nJK^ 

^*^k*mSt LTp-7/^ct7cn^/va, 3, 5 

3, 4, 5-MJ7;^P7x^;l/S, ^^^^/W^-p 
^^^./vS, 3, 5 -If* (hy7/Vtn^f;v) :7;n 

if* (by* y ^) * f~&mfc i£s *tas 

[0 0 5 2] *iatttt07-*ytftb%pKa 
*S-1 OJ^TO^V-^*^^ KKWfiXf*:/^*^^ 
K»Xt5^*K^«a^^^*©*£S (Z 2 ) "OA 
Lttt b y 7;^p^^yxwyi7^y 

(CF 3 S0 3 ) tf* (by :7A^n;rf* >-*/!✓* 
—/v) ^^;W7^^y, tf* (h!J7;^p^^y^ 
7}>-/p) /<y^7^^y, if* (b!J7/^n^^y 30 
*/w*~A-) T ^ K, jimm^T^^^ (C 1 
O*) hy7/Utnftf7^y( CF,C 
0 2 )", ^t7/^P7y^y7^y( SbF 6 ) 
^/V^-D^/VsJx^T^V- (FS0 3 ) 9xx 
vx/Ufti/^T—X-ls (C 1 SO, ) y/V^rn^/V 
fc>&T~*ls/ 5-7 yfcTl/^Z/ (FSO,/S 
bF 5 ) ", 7/U&v*/U&>mT~*^/5 

(FSO s /AsF 5 ) hy7;^D^^^ 
/^^mX5-7yitT>^> (CFjSO,/Sb 

f 6 )- * ¥*m?z> r k as-et 5o 40 

[0 0 5 3] r<DJ;5& (B-2) JA^^HIOA^M 
i: LTIt f h 7 7x^;« h y xf ;W7V€r: 
A, -7 1 b 7 7 x h y - n - ^;wr y ? 

a, ^ b^^—zHiBBSfc b y /f/i^ry^^, ^ b 

(hy-n-7'f^) t^~*a, y 
h7 7x^«^y^ (hy-n-^v) T>^- 

fh77x^;Hthy7x^;l/ (^^vw) T 
v^e^^A, r h 7 7x^;Ht h y ^ ?^7^ y ^ 50 
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A, rh97x^;HK^f;Hfy>^?A, rh77 

;=./HS^< ^ f y v> ~ $7 A , fh77x^fflK 
(2-V7; tf y v^^iO , ^ b^^r* 

^^/^n^oi^yw) fliifebyrnfvvr:^—**, ^ 

b^^r* (^^^/l^n^^/l/) fflthy~n-^ 

M Wby7x^7V^!>A, fh7^ (-O- 

*^b^3r* (^^^/l^n^-AO flBBfc'rb 

^^/V) ffli^^Oi^/W (hy-n-^;V) 7^!) 
A, ^b^^r* (^^^/V^n^rvW) 5HBk*3vV 
^7x^7^^^^, 7- hy*c* (s<z/# y/v^rxi 
y^—M i8hy7x^ (^^/w) ry^^A, 

fflS^by ^/KT^y :rb^3r* (-< 

y^7;v^P7x^) flllt*77i'?y 

7^ (^^^/M-n^a^/vO IK^V^fy^ 

— T^b^^r* (-O- ^ ^ /l^ P ^ ^ —/V) 

^/V (2-->Ty tr°y v^—^A) , 7^ b^^r* (^<v^ 

y/V^rviy=jL^/v) fflS^>^ (2-v'77lfy^ 

4-^7; tf y ^^A) , xb^3r* 

h^^r* (tf* (3, 5-^hy7;^a^f;u) y^ 
— /v] «^f;V7^y^^A, Yyy ^~svm$t 
7xntx9^, rh77x ^-/t-lS®^, ^ hv^^^ 

/VfflShy^, "7 1 h^^^^/VJBK^ h77x^ /Istf 

/^^yyvy^fy, ^ h^^r* (-t^^^/^ci^^ 

\2~7^^/V) m& (1, 1* -v^^^/W^^n-fe:^^ 
A) , ^b^^r* (^O^^/P^-n^^^/W) ffli^x^ 

/V) IKbyf/V, T^b^^r* (^V^y/^n^zn^ 
fflB^y^l>A, 7^ h^3r* (-<V^^/V^a^^^ 
/^) fflBK^by^A, ^b^^r* (s<z/?7;vJrv7^ 
M&"r Yyy^^ ;v#;V7j y Z"^istfzs t b 

^affl:^^, iSmm^, by^/^PftK«, by 

:7>aoa-n ^ ^ v*/w^ ismm* ¥*m? z> r t a*-c# 

So 

[0 0 5 4] (B-2) ^-Cfe?., ^ (A) ^ 

*?-&TfflV^Tti;V^ <> (B-3) LT> *fe±, *S 
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[0055] (b— 3) mftvMtfomt u-ctt, #*-y 

K f^yiJ^ K hlg&mifbthZ,, (B 

-3) ^iLtll, *«BffiA&-Cil!l^b^^#2 0A 
JW-h©^7L^ai* s s 0. 1 5 V V y h/v/ggJLh, <&\z. 
te, 0. 3 — 5 5 V V y h/^y eSl±<Dh<Oi>m^.V\'\ 

*aa t »±(Dii«ji#ti&e:ji$v«r # s ^©ra^Sr t> $ 

mam* ztiz.x<>xmmm&m*:t< 

±©#Bft©«ft*t>te6>-r, mmttm> mm®** 
■-chu a^J-ate^ i?* 

So U »IB©2fl3(Ht>f*vSraJ© 

[0 0 5 6] _kflE (b-3) j«#tt*^**JBvvct>j: 

& £ v NliMMIi bfc fc <o *m v t X. v \, ( B 
-3) /&#£UT, »*UV^t><Otttt±*fctt«i±tt» 

ftt^bv^^js^y^y h-?hz> 0 

(B-3) ^9>*ft-a4bJtV/Xtt#»T/W 

^ft^Lti^ mil hv ^f/vvy/^ny K, b 
y m^vi-> y /w^ n y k, hy^y/n tvw y u 

y K, t e r t -y^/Vi/^^/Wi/y/V^a y K, t e 
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r t -/f;^7i-;^>y;^ny K, 7x^f;^ 
^ y n y K^<o b y T/i^ A-iX y /w^ a y K 

g, V* y /wv 5 ^ n y k, ^xf/wv y a 
y K, ^y^of;i/vy;^P y k, tf^v^^ 

y /Vi?^ a y K, ^ ^/W^ ai^^/W y ;Vv?^ n 

y K, ^x^yy/^ay k, ^^vf/^yy/i/ 

n y F, i? b y y /^v^ n y K^O^TA-^r/V 

vy;^oy Kg, ^f/^y^hy^ay k, ^ 
/^yy^hy^py k, >r y^ntvwy^hy^ny 
10 k, 7x^yy;vhy^py k, ^v'^yy/uhy 
^pjk, hy/^yy/vby^py k, ^*^^->y 
/v h y ^ n y K$<D7;w^yy;v h y ^ n y Kg, & 

(b y^/wy^) r^y, if* (hy^y/atw 
vy^) tr* (v^^^/^^/w^y/w) r ^ 

(v^ai^/v^^v-y/i,) r^y, tfx (>?^ 
f^7x^;wyy;v) r^v, if^ (Wf/i/hy^y 
y/w) r$>, if^ (^f/Mv'f/^yy/v) 
20 >\ n, N-^f/vr^/by^f/wy^y, (^ 
^/vr^/) hy^^/w^^^, n- (by^^yy 

/^) >f ^ ^)/— yv^^i/ y ;V7 ^ yg, T/W^r/V# 

y i/n arv* y /kd«;b£ -^w* e>n^ # y y 

—/^S, hy^ (by ^^/Wi/n^riy) /V^CD 

->^y— /vs. n, o~tf^ (hy^f/^yy/W rir 
hT5 k, tr^ (hy^f;^yy/v) hy7/^prt 
hr^ k, n- (hy^f^yy/v) 7th7^K, tr 
x (by^^/vixy/w) ^m, by^^/v^y/v-^cc 
=;H*«^yy;v7U*fl, 1, 3-^ppfh7 

^f;y^7x^y7y, i?xf;^7x^y7 

V, i/^f 7 7 p p f/y i>7 x^;y^7 y^or b 7 7/V^r 
by^^/W^>, hyx^y^y, b 

y^y^aevvv-^^, hy-t-^/^y, by 
7x^>7 b y b y ;y^7 b y ^ ^^^7 
y/, ^f;^7xx/^y7y, i?t7f;y^f;y>'7 
tr* (v^^cncx/u) ^f;^y7y^by7M/v 

T^^m-ehv. j;9ffiL<Bby7;^y?y^ 

nyK«t*5, i/7y|ft^«lli, rixfeiDrtd^b — 
[0 0 5 7] ^^(c, (B-3) |*#0««fc:fflV*5* 

tf> «3frr*HttSC (x) tl^«<DS;-e^$tt5r/^ 
/vS-&*r/v J»fc&Vo, ±ie— (vi) -c^$ 
ttSE^r/v^y^^x^ilE— JRSC (VII) 
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h y — t -yf-;U7;v? =?A^tf> V V 7 fr* >v % 
— VI*. 'J tf-frT J»t7vV K, s?cc?vu7Vw 

t Kn > K, i?x^7^5 = ^ A t Ko 3r> K^cD 

Afc^vMi h y y^/wr/us = ? bv\ 
(B-3) ^©*aa(cfflVNS^T/W$-^A^^) 

loo58] (b-3) ^(D^mKm^^y^mt 

mcmfm**^ (b-3) j*#as*i±*fcri*i±tt 
(b-3) i*mz.mu 
ismt-&fo%> (otrj mm^&mijto. 1 ~ 1 0 0 0 0 

O^r/K jSF* L< 110. 5~ 1 0 0 0 0*^i:45S!l^ 

Ttv 5: = £ Mt^^<DT/u 5 = ? AH^PtfSjI^O. 1~ 
1 0 0 0 0 0^/K 0*b< i*0. 5~1 0 0 0 O^e/Wt 
^•5«l^-CffiVNP>tLSo (B-3) J&jfraMfckX 

f^±tt*£Wt-©»'&-tt, (B-3) J&fr 1 g J-*f U 

v5 ^aft^*©*-^ jwsh^o. ooi~iob g t 

0 0 i~i 0 0 g tttzmG-vm^z. t^»*bv\ ± 
(b-3) ftftotamK. mm^<z>Tm&%.{t<p3bz>^ 

[0 0 5 9] ft*SiWc#i LT, -hlS (A-l) ~ (A- 

tLtffll^ (B-l) fiE^ (B-2) ftfrRV (B 
-3) ffc^te^ft-e^TfcJ:^ i^fe^ifi^. 
-a-fcii-OSVvCt, ±V\ (A-l) ~ (A- 5) &ftt£ 

$Lftb Lt (B-l) fll#*fcJBV ^e/Wt 
t?0*L< fctl : 1~1 : 10', i!3fi*L<lil = 
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10~1 : 1 0 4 CO^H*SM*L<. ±fE$5ffl£iMi-r 

nfflw-^Jtev^ (b-2) it&>b*m\^-k.m&\z. 

f*, ^/Wit-C»*U<«l 0: 1~1 : 100, i5» 
*L<I*2 : 1~1 : 1 0 0>4fiHa*8$ LV\, ~CD$SH 

^W<*9, ^fflWt?/<ev\ *fc, (B-3) {b-S-ffei: 
mh (b-3) ^^^(O7KK»co^/wj*-e04b<« 

10 1:0. l~l: 100000, it) 0* L<lil : 0. 5 
~1 : 10000©«SH^iJU^„ (B- 

3) \\&®h \^x* *^&mmmtit®*m^iz® 
-a-, ±mm&&mik&®>t (b-3) it&m<D&imn& 

fi, a*it-C^J* L<lil : 1 ~ 1 : 100000 

[0 0 6 01 ^ISK^TfflV^ftiij&tt, -h 

|H<D (A) ^MO 5 (B) Lt^ttS 
t©-CfcoTt)i:V>L, (A) (B) fig^ 

20 (C) t«7/v$ = Afc^SV/XliSft* 

tt, ft*ft# (B) ^tU (B-3) Jfc9*-£*L* 

too6i] rr-e, (c) ^cD^r/v^^iJ'AYt 

LTI4, (X) 
R a , AIQh • • • (X) 

(5S4", R 8 «^f» 1 ~ 1 0 (DT/^frm. QttTK* 
fll^, ^tl~2 0©7/V3*->S, ^^C6~2 0 
©7y-/wSXI4^oyvIfS:^L, vlil~3©i 
30 ^-cfes) ^^n^^-a-ife^^vNfctt^. _h|s-j|S:^; 
(x) -?^£ivZ>ik&V>)<DM : ftMklsX^ bV^^/u 

tf/wT/w5=-5'A, hy^y^/ur/i'5 = ^A, 
ftVYfls K, v?^^^T ^ 5 = ^ A ^ cj 

y K, ^W/u^-^A-^dDK, ^^/wt/v5 = 

'fy^f^A^^^AtKD K, is^^-JUT/US. — V 
At Ky H, ^^/V-T/V'^^^A-fe^^^ci y K^*S* 

ifbtiz* »*b<{4, hyy^v-T/w5=^A, by 

<, -a^±«r«a^:-CfflVNr't><tV\ (A) ft* 

^5>tFfS^J;►)^v^f>^^^) (O ^r/v5 = i>A 
Yb-a-ftiwffifflffJ-a-tt, ^wJt-e»*L<tti : i~ 

1 : 20000, ±9 L<ttl : 5 — 1 : 200 
0 , $ e>(C»* U< lil : 10~1 : 1000 <D|SH*5 

itms^ fc^fpf^VN©^-, #(-±IB^HSr^ 
50 JK-rs*a-w:#MirA'5 ^^Ajk^dsiitfcjc^s 1 1 
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[0062] *»wfc:*sv*T»4» &f&mmft<D>J>te< t 
Lv\, «HllMt:ft&fl:& Lttt > s i 

O a , A1,0 1P MgO, ZrO a , T i 0 2 , Fe 10 
jOj, B a Oj, CaO, ZnO, BaO, ThOi 

J $>z.tie>a>m&«t* W%.fc>V XT/us-}-, -V*?^ 
me>»tfc«, m^s i o, *fc«A 1 2 o, *w$. 

[0 0 6 3]-*, _k|E£tfl.©fifl: t LT, MgC 

* vp-Mb^tt^eoiMfe ifSr^tf s r. fc s 0 20 
::t?> R"I4^*^: 1 ~ 2 0 ©7;^/v», 1 

~ 2 0 ©7/V^#^XIi^l^S 6~2 0O75 —A- 

X 7 ii^n y>-J®^-XI*^^C 1 ~ 2 0 ©T/W*/W 
gfc^U x«0~2, ytt0~2t?fc9, a>ox + y 

= 2 -whs. #R M Xtf#x' te^a-u^tp-- T?t>± 
<, T t>WCt> J: V*. WfiLt 

ft. jtfy ^i^v, tr - vif 

7f?y^^-^v, sHy^nfi/v, e^yj^^w 
sHy ry b^fwm-g-fr^^-^, 

fittfcLTHu MgCl,, MgCl (OC 2 H t ) , 

Mg (och,),, sio,, Aho, f$ if am^ 

-5*5, l~300(im, L< lilO 

~200*tm. <tyi(6F4L<{*20~l OOym-efc 

Itl-lOOOm'/g, »$L<«50~500m 
2 /g, MTLSfflflttlftO. l~5cmVg, 0*L< 40 
teO. 3~3 cm'/g-CfcS, 
[0064] Jt*ffi?BX«*B?L^a©V^-r^*^s±lE® 

*5. Jt£ES^ltt!ll?L&fRli. ^J^rfBETjEfetC^o-C 

®# * titcmmx* nvmfr h * «> s r t * -c # s 

(J. Am. Chem. Soc, f 6 0t, 130 9^ 

— i? (1 9 8 3<p) #rs) o ^f>(^ _k!ejs#tt, 

1 5 0~1 0 0 Ot^ »*L< hi 2 0 0~8 0 OlC-CgS 
«*±B*l#fciIJ*£*.8»£\ (A) 50 
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(B) #ftfc8&£#©4>ft< bh-UZ. »*L<I* 

(A) ftkttjftftRtf (B) %h®Mf$Lfto>m3>*imiS^ 
S<D2S, ^/W*B^-li, SrtiS-g'&^T'n-lr;*— © 

[0 0 6 5] ^ttttlc:, (A) fifc^XW (B) *£#©'> 

ftftv^, tt*.l£(X> (A) tftftRXfi (B) mft<D'j?t£< 

©t>, ^*§tt*gg|<f-e (A) f8.ftR.Zfi (B) f&#©4>*£ 
< it -#£211^-3 #8=, ©fifti (A) f&ftXte 

(B) ^$>SVN(**<OW*t%«IT/V^=^A^«!) 

(A) f&ftXte (B) ^Sra^fcffi^^^©*,, 

(b) /&#xte (a) © (a) m 

ftb (b) ^tcD^fti!s^*a*tjs-a-r5*&> 
© (A) fcfrb (B) j*»t©««SiSKBbr, ia^ 

12®. ©^.^©©S^J-^v^-r, (O f8Lft<D^mr;v 

[0 0 6 6] 5(-LT#e>ttfcft*ffi(*. V^ofcA/ 

rtt, (a) ^tts^ i g mtc q , a« i o^~ i o 

-»^E-/K 0tl<tt3x 1 0" 6 —! 0-' ; e•/^©fi-efflV^ 

b*x.So (a) mfrKM-rz (b> ^ c (b- 

1) 0». (B-2) fig^, (B-3) 
^*W3*cDi:*3>)t?*>So 

[006 7]I(B)^[(B-D^, (B- 

2) (B-3) fiE^] ta#i:©«ffltl^ Xtt 
(A) /«^fca#t©tt«W'&-«»±BBttHSr3ft«-r5 

^fc*^MT?fflVNS?-{l»'g-<5*^© s F*&)K@«, a^2 
~500Mm. fiF*L<lilO~4 00Am> #1^* 
L<li20~200)imt?fc>), Jt«ffiHl* x ii^2 0 
-lOOOm'/g, L<(i50~500m'/g 
-CfcSo ¥*&)Kt@^ 2 m*i-efc5i 

*»**t5ii:#*>0, 5 o o »m$:mz.z>bm&te*p 

<0&j&&¥t> i i%*:-t Z> - t * S *)S. it^®a* s 2 0 m 2 

/g*«-efo5tfgtt^r-rsr t^fcl?, 100 0 

m s / g *mz_z> b m&w<o%i'&mi>mT-rz> rHi* 
So z<oz5Kt&mzia.&-r2>zbtej:oxj:mmzm 

[0 0 6 8] *Big©^y*V7^>-Oi!{^jEfeli. Ji 

a><b3iikms — msi-t<o => * y t *ip> s y 

v^n^yT-llEiT© (1) > (2) Rlfi (3) 
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( 1 ) ©fifi^SH 1 *^ 200-1 00000tfc 

(2) 0 0-1 0 0 0 0 o-efc 
«C (fl/JHRI?1 0 0 0» Cn] • Ctf*0. 10 

(3) ®^m^:2 — 2 OcDa-^w^^ v N aettoa-v:? 
ir^y^vid^fc*!), 35>oiiW^i#2 0 0-* 

: Waters ALC/GPC 1 50C 

St TSK MH + GMH6X2* 

0kft'-m& 13 5t 

MB 1, 2, 4- ^pn^yfy 

[0 0 7 0] v^a^ey^ (i) fcijsvvc, £ 
^fi»**S^iS»S^/vS(OfRl^dS6 0%£JUt-e*>5 

tr^^-&**tt5 o j t/v%*-jBA.s i b<o-e*>s^ 7 0 

(2) fc*5lvC, lf¥^i«2 0 0-1 00 0 0 
0 400-90000WL<, 5 0 0- 
8 0 0 0 0a*j;9£f3;LV\ v^n^/Y- 

(2) |C*5V*T, MRftft [*] (f^y^h^/g) 30 

t*i»tr^/v»^c («/«*jr^-i oooi) tco^ 

[77] • CttO. 0 5—2. 0<D«BHK:fc5j&s, r<OW0. 
0 5 X r>/hS^#^»\ Y^n^eyv- *i«S4HF-*fft? 

9. *«^»*»fcJltfb*v\ 2. 0§rlg;i£ 

ffl^bco-tttBSr+^^-r^y tW7^ >-$:K^i-^r 
k#T*Ztl:\\ ^<O£0teWL&frb tv) • CiSO. 0 7 
-1. 8 3&S#*L<, #fcO. 0 9-1. 5*#*LV\ mm 40 

^bfct<D-cfcs e r.<Dffii»SiS [77] imooi- 

2. Ofvy y ^/g©«Ht*5it#ff*L<, # 
(CO. 0 0 5—1. 5f^y ^ Mv / g4>fBBB* s &£LV\, 

[0071]^^;^ (2) <o*4Str^/w»A 

$0 -Tfcfc>*>* (2) &my\"*tz£y 

@«%10 0/zmO7^Mi;U SS^JftSMteftflW 50 



* looooo-cfe^ 

(fl/«*IB^l 0 0 0» ^coa [77] -C ^0.0 
5-1 0<£>3Sfflt£$>9. 

®# y ^ 0 ^® x. 2 0 ^e/w%j^T-cs> £ # y 

[0 0 6 9] ±|E^^a^y^- (1) MisvvC, fi» 
2 0 0 - 1 0 0 0 0 0 "Cfe^^)\ 4 0 0 — 
90 000W*L<, 5 0 0 — 8 0 0 0 9 0* 

wW7?>{— (GPC) £fc{c<fc!K 



let, 9 0 7 cm-^teitstr— ^<D»ia*S:ai«U 

flS*#lft 2 4 0I#I) fcS<5£ % «T0>5fe&>e>*» 
fdtt£^*Jj§i^ 1 0 0 om^tcV (DM^^mmtir 

So 

C = l. 1 4 x 1 o g ( Io / I ) x {1 / (D x T) ) 

c xsmw&i 0 0 o <b a 9 <dm*$s v-^mm 

I 0 i ^—^s^^f I/O 

I ; 9 0 7 c irT 

D (2) <O^A (g/cc) 

T ; 7>f/W»»$ (mm) 

[0 0 7 2] Sfc, *«glf=/v««Sr««£5t*B&^-<^ 
y^r— (2) d^ol^T. ^l^^^ntfl^^S 

tes o^/^^S^stco^fesa^ 7 o^e/w%«±-c 
*>5r.£as#*UV\, JbiE^^n^ey^- (3) tt, 
*$2-20(Oa-tV7^^ Ittl^7>fyX^ 

^^^s^fe^«tv5-*a«_b^^^y^-^^y^v 

ytltlt 3Q^W, ^ntfV^, l-^y 1 ^, 3- 

t^/v- 1 1 1 -^ty, 4- 

^^/v-l— l~^^>, l-^-fer^, 1 
- Ky^ir^, 1 ~-"r V 1 —^^rlh^^V, 1 

1~^^/W//^ 

/M^>% 5-^^/^y/v^/^v, 7-^^v//w^/u 

5, 5, 5, 6-h 
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-^/u- 2 - J 5 -:/n x?;v; 

^W>-, 2, 2, 
^^l^, 3, 4-v^^/W^l/i/, 3, 

a^^w, 2, 4, wy, 2, 

4, p-t-^f;Wi/y 

V, m-^P^fl/y, o-^n^e^^w-^, p 

^^W^, o -^^vV- p — ^/V^PJ^W^ftifcD^ 
4 - If^/^tf^^^/V, 3-tT^/W 

tr^^^/v, 2 - tr~/v tr :7 ^ ifco tr^/p ^ 

[00 7 3] ^yxy^Ult a-tWy^SS, 



36 



[0 0 7 4] K«mx^fecD^aS;^^b^t b 

Tte, Wiitfl, 4 — <V^v ? ^c^ 1, 5-^*cVJ 

1, 6 l, 7 

1, 9-x^7^^, 1, 2 
^/V- 1 , 4 --O^v^O. 2 - ^ ^V^~ 1 , 5--^ 

1, 3-V^n^V^^v, 1, 4-v-^n^3r'9-v ? 
10 at>\ 1, 5 — is 9 1, 

f^^y, 1, 2 -•^fcT—A'V^ 3r^:/ x 1, 3 

[0075] *fc. ^mmm^^it^t lti*. 

7tKP/fyr^ ^^fh7tKP^yf^ 5- 
/K TA^Pr^ nTA'^^A^tfiX^PTA'^r 

20 >\ 5->fy/pt°yfy-2- / ^ x 5-tf 
x/i/y/i/^/^y, 5- (3 - r/T^AO //^/^ 

V, 5- (3 -v^ p^O^—A') -2-/A^A^ 

[0 0 7 6] 
IftlO] 



[0 0 7 7] tf*S*USfb-&*b* if #3*1/ fettle ^ 

^ P^^rir^, If—A"^ n^y^x Ty/^nf 
tf^A->^ p Vf±>^hf^m\fhiv. 

v 5 - (p -tr—Ao^—A') y^>\ l, 3-tf;* 

(p -t^7x^;i/) ^ha^ 1, (p - 

[0 0 7 8] — ft^Ka-*^?* l/m&k^l'l/ 
m&h^-t&V^lsik&mk LTH #J;itfp- (2 
-:/p-<-/W) ^^-l/V x m — (2-^n^<^/V) ^ 

i/y, p- (3-^^/v) ^fwy, m- 

— /W) o- 13— A?) p - 

o- (4— <>T^A) p - (7 50 



(n=0 — 4) 

X^Ul/^ p- (2-^^/V- 3 X 
^V-ls, m- ( 3 -^T^M ^^V/> v 

o- (2 -;*^VW- 3-^-/10 :*^l/>\ p- (3 
^7^-3-:/^ —AO ^V"^ p- (2-^^/V 
-4-^^^/w) ^^-l/V. p- (3 --^r^/V) - 
a-tJ-tVK^X'Zs^ m~ (3-^X— /^) ~a~^^ 
/W^^V-^ N o- (3 -r/f^AO -a-^^/V^^W 
V, 4 - t^/l-- 4 ' - (3-^c^/V) tf^^/K 
4 - tT^/U- 3 * - (3-^^/W) tT^ai^/K 4- 
4 ' - (4-^O-^^/W) tf^m^/K 4-tT 
^W-2* - (4 -^l/f^/V) tf^^^/K 4 - 
,1,-4' - (2-* ^/V- 3 - 7*r~/V) 

[0079] ^^n^y-?- (3) ^c*5v^T, m&¥m 
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^il4200~1 00000T?fc5i)5, 2 5 0~90 
0 0 OriS£?*L.<, 3 0 0~8 0 0 0 9fl*L 
V\, (3) K38WC % ttNMfcll 

^ 1 OOOf) £©« UD • C 1*0. 05~10ffl 

fc, 1 0Sr@x.5^-«, y/Hb^oraS*S4C 10 
L<jfcv\, rcoi$^IB^P> [r,] • c* li0.O6~ 

8 L < , #K0. 0 7 ~ 7 * LV\, r <?D«PSJte 

& U) »*0. 0 0 1-2. Oxvy 5/ h/i^/g<D«Sffl{::$) 
Sit * L < , WJJlO. 005-1.5 ?%/ y y b/W/ 
gO^H^«F*LV\ 7^at/7- (3) fc*5V*t\ 
#y3i>"g-*a^0S:M^.2 0^e/v%«T-Cfc5* s > # 
yct>-g-^r»ji0. 0 1~1 5%*s»*UV\ -v^n^-y 
(3) ©, *^lf-/W&«&tf#y^V*5fc©^Pii 

#5„ 20 

JiiE-^n^y-r- (2) ©5ia»tr=A4i«Ci:n«K. 

L-ci8g5£Lfc^it£^c , £-T5o 
2) #y^v#±fsi) K0.-e*>s*a- 
j^ist'^/wsi;, #y^v&*©^fg-^ig-fi*£i§-si 
^ii±is^^ia^yv- (2) tmm^vxnm-v^ 

* b/uta&ic x *> , ^©^mi^ 100 om^tz. 9 s 
•r^^*>^/-r-«fe»3isb5 0 ommtcK) v>m.m-mm 

v-i0iSL|fi5 0 o^B^fc yf-A&kmM 
[008 0] ^o*yv-iU s _klE (1) , 

(2) Xte (3) ©&#£?igfc£ft^<b©£«Wc:» 

[00 8 1] r©i5W^7^y^^nt/v- 40 
#e>tve o r©#a\ tk7^>'l-&l*liUtl4 > 

hm&frtz.'pt£< kh-m*^tit&mfcftb cb) 

fc. ^7 y ^fi 50 
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So 

[0082] ^7!) -s-a-x is^s-g- &mn-rz> 

ataaSMb**, son:/, b/^>, * i/ vista if <d% 
Ti*. m-a-taan*, ig-5o~2oot> »*u<« 

0~15 0t> <tt)0*L<tt2 0~1 0 O'CCDSSB-C 
ifcSo S^-ff*!*, aiffTO. l-lOOkg/cm'G, 
&*L<\*0. 5~8 0 k g/cm'G, «t»3»*b<l* 

i~6 0kg/cm ! G©®B-ew. fi-a-^ra 

tt, O.l^lOWv »*b<»5®>~9^F 

«fc9#*L<tel#~8i$H©$SH-?;fc-5o 

«&©«[fflfti*. is^/^-/Jiia (a) mtt* 

/Vit^, »*L<«1 0 2 ~1 0\ <t»9»*L< 1 0 
'~1 0' ir*5±p^3l^©i5^jT?fc5o 
[0 0 8 3] *^{-*5V^T«, (A) f&MX* 

(B) /*»©^*< i: t-^T©a#— ©»J«ftf^S:«'&' 

(A) £fcfrR.tf (B) ^ta#:t^^(^Sf- 

0. l-SOkg/cm'M^ -20~200t-Cl 

S'B^4SI©#^©ffi«S'J^S-^MIK©^ffl ft, 

[0 0 8 4] *|§M©Kit^rffi{c*3VNTl*. ±IE«!feSI© 
#^T, ±SE (1) , (2) Xtt (3) (DmW&ffitt 
^-f^^n^/'v-i, M2~2 0©a- 
*1^7-f^ S^l^-7^ 

y^-i/^^f v&ssBt-t-So r©#^ Jiia^{cf*^ 
*«it/w $ - "7 Mk&yo&fin i5rtm5o 

«9C (X) -C^$^^S^>©S^ffiV^Sii:*s•e^So 

(a) Mm& & kmrn^xym^bfrz^mr 
Mk&eok<ommm&tz. (a) &&t (b> 
h t£Z>mm&ft^m.T>v $ - 17 sr-^* * v * t © 

T?fcS»-g-tt, ^■/Htt?»*b< lil : 1~1 : 200 
00, iO0*L<(41 : 5~1 : 2 00 0, $ £>K# 
*L<ttl : 10~1 : 1 0 0 0©«Effl^a*LV\ * 
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Sr 1 : 0. 5~1 : 10000, J: 9£J£b<tel : 2~ 

i : 8 o o o<Dwm^mr;\'*-vMk-&yozm^z> 

[0 0 8 5] tfyxuyj v<7?Ki£(;iJBv^^Sfi$c2~ 
Ltll -^P^ey-v— (3) tc*5V>T^Ufct.©t 

V, «4~20©a-tW7-fy < f^tW7-fV 

:if-efcl S-a-Sft, JE73. mm. 

MS. 

[0 0 8 8] ±^V^-7-(XO^m\^ 0. 2~0. 
5 g/c c##*b<, #tcO. 3~0. 4 5 g/c c*50 
*bV\ /£*5, !««fi[fij IS K6 7 2 KC^JSLbT 

[0 0 8 9] 

Maim 

v y y ^/wr/v $ y #-9-^© n -^-79 >mm& 

S i O, (tl'/J'/TftWIJI, jffifo^S : P - 1 0) 

27. i g *2oot?2 ^MMflE^is^a u nm^ V 

Hi 25. 9g£#fco i©l£j!S6^y Ky-rr^^/y 
/HTC- 7 8'C^iPbfc 0 0 5 y V 



40 



* [0 0 8 6] *?g^©*ft1?#WcJK!)tW7^y© 
gL&fctalfir 5 O'CiJLL. ff*L<IJ6 0t;jJl±> 
*b< 1*6 5lC£Ui, $e>tCl»*L< fcfc7 0~1 6 5*C 

-«^Xg| (ft) »k DSC200S) *rffiv\ 
<b 1 0 < C/^<OaSS'C2 0 OtSfMU 2 0 0^ 
3^«fiy*bfc©^ lOt/^SOtJ^lt 
3 0tT?5^»Lfe©*,, 10'C/^T?#ta 
10 b, ^©BRt^StuSiMWtr— r. 
cotfy tu7^f y./wb-f yfy^^Miiiso. o 1 

~1 0 0 0 g/1 0^«D«EH{cfc6t.<D^*LV\ r 
COM I #0. 01g/l 0#*»^ttJMk«Htttt#*3fe# 

i o o o g /i oftzmz.z>tmM®)mmv 

?^X*:if<Offi*»fe, ±y#*LV^MI 130. 0 5~8 0 
Og/1 0#c9$£B-Cfc»K #1-0. 0 8~7 0 0 g/1 
0^-CO^H^*bV\ r©MIIl AS TM 

D1 2 3 8-T6 M.g.2 3 CC, #«2. 1 

20 6 k gC9^#-T?}ffl£Lfc'tt-efc-5o 

[o o 8 7] _hiH^y^-i/7^^co^itag73MS«, y 
/wh-r^r r ?'^^Mncj;oT>;%<^ti-r5^, aft 

0. 2~5 0 gCDg&BlcfcSwtas&^LlN, rcoMStf* 
0. 2 g^Ji-m. ^^f(- Kn-^^^^H^b, 0* 

^•5c «t UV^MSJiO. 4~4 5 gCO^ffl-Cfct) , 

#(C0. 6~3 0 gCO«SH^*bV\ ft*5, Sffi!3S73M 

*30 ^ 0 

1112.0 9 5mm, U8.0mm, JftA^9 0S 
9. 0 mm 
1 0mm/# 
3. 1 4 m/^ 
2 3 0t; 

y \-)V<D*=5-jVT >v% / Y/v^.^^L \ 4 5. 5 5 

y y h/v^rl. 0^FMdMtT?gTn— hic£ f)?STL 
fee £©tt«-e4. 0NFM«cSLfccOt». -7 8*CA>P>2 

40 o'C^-ee. o^ra-e#taL, §^(crco^fi|-e4. o^pw 

ftf Lfc„ ^Erco^, 2 01C^P>8 O'Cit?!. 0^FMT?# 
Mb, 8 OtrTM. 0^M&«-r-5ii:{c:J;>), v-y*t 

[0 0 9 0] ico®«|^^6 o'C-e^.ilb, #f>tvfc@ 
^Sr6 0'C^T, 400?yy5'h/v©h;vxyc2 
l§k ^?>tC6 0'ClCT, 4 0 0 5 y y s> h/WCOn-^dr 
-^V-C2|Hlgfe^^lfibfc„ ^mcO@^^6 Ot^-C 

4. o B$mu&&.mmm-t z> rii^t!), v- y y f- 

;\>T>v 5 y ^r-^ V 3 3. 6 9 g =S:#fc„ y ^-jVTtv % y 
50 -y-VCOa^f»f4 2 3. 1 2afi%-Cfcofc <> rcoipt-b 
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X'&bfrlt^Vlltmt^VT/V*; ^rlJ-^itC, n 
-^y^Dtt^fM5 0 0 5 y y y bfrk U 

[oo9i] mmm 2 

y 9 p -t VMSEOUSK 

im 1 T?»e>*bfc5/ y #*i**m f^r;v; j *y->m 
mm9. 2 6 $ y y b/w ^vwtvws / *-y->-2. 5 $ 

2 0 $ y y s» y;i>*Mx.xmftviz. a ^<omnWL\c. m 10 

1&&.mY&®h LT N r a c -WW^^'f/V- 

y K (r a c -Me, S i ( 2 -M e - I n d ) , Z r 
Ch) <D b/^l/fefc 1 ^c^e/VSrfifebPL, ^ 

[0 0 9 2] WKfllS 

f-t ^wmma&vmm. 20 
5 0 0 $ y y y b/i>-<DRi&&&mm#x-?+ 

*<79Ty 1 BOUJy h/K Wmt9<f ig4. 5 5!)!) 
s» h/K 7^yHfei^-n-^^-/V5. 4 $ y y y h/wSr*P 

x.. &#£W#rL.fc„ ^(*g^9 o < cic«t>^&, earn 
te^*^ i 4 4 5 y y y h/usrjp^., $ e>i-, 1 1 or 

coffiaa^y^^-c^ufc. $e>tc, mmt^9>2 2 

8 $ y y y h/vSrAP^-v 1 1 0*C^T 2 «P«Ht#fcffo 

@#/£#£#8£L-r8 0 < C<Dffigi^^VT?+^- 30 

m#*x--i-ftKW»:Vtc&, nm^9>2 3 0 $ y y 

5/ h/K ±1B@^M^^2 5 g, mmftmm&.&*><o 
?-9>m?fcMVX b yoi^/WT/W^-^ASrl. O^e/W 

g/cm'GI-CSAU 2 5^X4^1^0 

[0093] mmm 4 40 

7fJJR©*V*y n-#->f h <* = $.*IJIHfc>L ^-fT 
F) 4 0 g Sr*&#«-e4« i ra«&#bfc. s&as 0 0 $ y 

2 0 g SrAtt, ffite^^*A**fp!|&2 0 g &mM 

^■tirfc-r^-^^TKi 0 0 5 y y y hfr&Mx-xftmz 

•tirfCo »#T, 9 OttCTO. 5B#lffl#ySLfCo 8yB&, 
«jSL--C#f>^c@#:fiK^?r 100U!)?' h/KDAK 
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y y .y »#L^*5?>>li!fET, 2 6*115*4 

itfc. msm. m&vxmbfrtLmto-f&ftKMXsX, 

i^y^yoW M. 0 g£r3&«3 005^5- h/KO 
u>9'SKMl. h/^^2 5 $ y y s» bfr&Mz. 
T^«:$*fc„ rric^/P^^^vw^y/wi^ay 
Ki. 1 3 g (5. 2 $ y^e/v) gmtc&vTe 0 

B#Hg«#&> $^10 OX^KX 1 l*|«H«*Ufc. 

h/wrc^2 0 0 ? y y 5/ b/u&M*-xmwistc&. » 
wvx±m*Wi&mztiiir8ift*3\B}my)i&\.tc. #e> 
b/^>&finz.x-£m& 5 0 $ y y s> 

[0094] mmm 5 

*s ? >it&®t&m*r y*yot^ hs^^nt ff&m 
h®s«505 y y h/wc (1, 2* -31^ v^) 

(2, 1* -ai^Wi^) ^^^=^7-!?^^^ 
o y K [E t j (Ind).HfCl,) Oh/H^ 
mi O-^^o^r/vSr^PU ^ifiiC*5V^T0. 5^fK« 

fetufcH^ ^Sr*P*.r^»**' 5 0 5 y y h 

[0095] mmm 1 

flH^fift-^1. 4 y y h^yy^UBKEt- 

&.mmm£h;i'=>4 0 0 5 y y y h/K 1, 6- 
/w<-v— /wttis, h/w^^M) 5 $ y ^e-/v. ^<y^^ 

f p^y^t?i=;^7=!> Ai?^ o y K (Cp 
•HfCl.) 0. 0 2 $ y ^-/VSrSAb, 5 0 0 r p m 
•eiO^Hft^Lfc. lta"ilU£€: 8 0t;tL, /otfV 
^Sr5 y s/ bAt/ft. x.<?u>>&0. IV y bfr/ftnm. 
S-CW*&U ^JEE§:4. Okg/cm' 6fcfiy«U*!W 

2 2 0 £H;8!sL*: 0 S^T«, *S)S 
^y-v-§rJK.JEb. ^ ^ / — /vSr^S^P bfc„ 

>-t?#y-?-S:}Stti^glb, EHRbfc. HX*tt35. 5g 
-efoofc 0 >g y^nvh^77 (GP 

C) &(dJ: (J^^fcaS^^ftfiS 4 0 0 0t?*> 

9, x*yvit>i35 °cxmfe istcmmftm i n ] m. 

0 5?fciJ, 'H-NMR(Dja!j^e>j£ffiUfc*ffitf=. 

^«ci49 im/$mm&\ o o o« t?*>«3, t^o 

X U] 'Cli4.8 5-efcofe 5 1, 6 &9 
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1 4. 5 *r/U%^ f W V-^fifi 7 1. 

[0096] mmm 2 

K> 0 0 5 V V y h/K by 

^yyf/v7/vs=^A (h/v^v^) 1. 0 $ y^e 

/K *ifef>Jlt?i!ligLfc-v^D^y-^-2 gSrSAb, 
5 0 0 r pmfl O&IHK&Lfc. rHK. WJ2T? 

nasufc^y^a^^^a-fev^^AL (s^a- 

jcf&H&PLftas kT'a f 8 k g/cm 2 G<E>JE;*J-? 

U »WLt!)(y/ptl'V152g 
[0 0 9 7] IgffitflS 

^ d * / 1 e w >- 1 (D*S-a-#:<OKjt 
1 3 "CPU! Lfc*fcK«r?-* VM^«|»-C3. 3 W * a > 

as 
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0. 0 3 3 5 y^€-/WlV\ #mitX$:Q. 5 k g/cm 2 G 
4ftttLfc«, /of l^^Sr^JBE^8 k g/cm 2 Gift 
*J:5KaB«ftH!:tt»U 6 0#WS£-£jf|J(5Lfc o ft 
*5. fi-&jaSl48 0 < Cl:Lyt. Ste-*»T«, *RJ^^n 

i^SSSIMJgLT^y rotr i/yi 4 3 g£#fc 0 ^frk 
<D^y7'i3ifwv(^oV , >T, ^/Ph^yry^^MI, 

[0 0 9 8] *Jfe^!)4 

fmm 2 Ryswc, otj 2 -vwrn vn-> v 9 

n-feVttft (^asjrAJR-TMII'Cl (WW ^P* 

*>-^y p-?-w haw* 5 5 y y ?> h/w«r8S*pu fi^- 

20 [0099] 
[*1] 









X*ff4 


tta 




15 2 


1 4 3 


1 4 0 


M I 


(g/10#) 


i 5. 4 


7. 3 


1 0 




(dl/g) 


1. 3 6 


1. 7 3 


L 2 0 






1 4 6. 8 
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